The aims of this study were to quantify the effect of obesity de®nition on estimates of prevalence, and to determine the sensitivity and speci®city of three commonly used de®nitions of overweightaobesity in children: body mass index (BMI) s.d. score b 2.00; BMI s.d. score b 1.04; weight b 120% ideal. A representative community sample of children in Edinburgh, Scotland (n240, 124 boys and 116 girls; mean age 8.5 s.d. 0.4 y) was recruited. Obesity was de®ned by a criterion method based on % body fat: b 25% fat in boys; b 32% fat in girls. Sensitivity of BMI s.d. score b 2.00 was relatively poor in both sexes (60% in girls; 36% in boys) but had high speci®city (98%). Sensitivity of the other two clinical de®nitions was higher, and was better in girls than boys, but with lower speci®city. Choice of de®nition had a profound effect on prevalence estimates. In conclusion, sensitivity of the de®nitions of obesity currently recommended for children, when tested in this sample, was heavily dependent on the de®nition used and differed between boys and girls. This should be considered when choosing a de®nition of obesity in clinical practice and epidemiology.
Introduction
There is considerable concern over the increasing prevalence of obesity in childhood. 1 One major issue in paediatric obesity is the de®nition used to distinguish the obese child. 2 De®nitions in current use are practical, but have limitations both for clinical practice and epidemiology. 2, 3 Ideally, any de®nition should re¯ect the adiposity of the child, and should be related to clinical outcome. There is a consensus that paediatric overweight and obesity should be de®ned on the basis of the body mass index (BMI). 2 ± 7 The BMI is a reasonable proxy for body composition in children, 8 but may be used with cut-offs which are chosen on statistical grounds rather than clinical or biological grounds, in the absence of evidence linking BMI to outcome. 1, 2 In adults, the sensitivity of the BMI for detection of excess fatness is poor, but the ability of the BMI to adequately de®ne excess adiposity in children is unclear. In children, body fatness cut offs, which are associated with adverse clinical outcome, are available 10, 11 and these permit a biologicalaclinical de®nition of excess adiposity. The aims of this study were (a) To demonstrate the effect of differing de®nitions of excess adiposity on prevalence estimates in a community sample (b) To examine the sensitivity and speci®city of these measurements and cut offs.
Methods
The subjects, a community sample of children aged 8 y from Edinburgh, Scotland, were representative of Scottish children, and have been described elsewhere. 12 Measurements of height (to nearest 0.1 cm), weight (to nearest 0.1 kg) and skinfold thickness at triceps and subscapular sites, were made using standard methods 13 by a single trained observer. Percentage body fat (%BF) was estimated from skinfold thickness, using the equations of Slaughter et al. Boys 0.783 (sum of 2 skinfolds) 7 1.7; Girls 0.546 (sum of 2 skinfolds) 9.7. The validity of skinfold thickness to estimate of body fatness in children depends on the population and the prediction equation 14 : the Slaughter equations, developed from a multicomponent model, have been previously cross validated against hydrodensitometry in prepubertal Scottish children, 14 using appropriate statistical methods for determining agreement. 15 These estimates were used to de®ne children as obese (`true positives'; boys b 25% fat, girls b 32% fat) on published clinical grounds. 10 Prevalence of obesity was also estimated for the de®nitions commonly used in clinical practice and epidemiology: BMI s.d. score b 2.00 2,6,7 ; BMI s.d. score b 1.04 (85th centile using UK reference data 5 ); weight b 120% of ideal body weight (IBW; median weight for height). 16 Sensitivity and speci®city of obesity assessments were calculated. 17 Chi squared tests were used to determine the equivalence of sensitivity and speci®city between boys and girls.
Results
Physical characteristics of subjects are given in Table  1 . Estimated prevalence of obesity ( 3.5% girls). There was no evidence of signi®cant differences between boys and girls in the speci®city of the various measures and cut-offs, but signi®cant differences were observed in sensitivity. Sensitivity of BMI s.d. score b 2.00, was 60% in girls and 36% in boys, but this de®nition had high speci®city (98%). For BMI s.d. score b 1.04 sensitivity was higher (100% in girls; 82% in boys), but speci®city was slightly lower (95%). Use of b 120% IBW had high sensitivity in girls (100%), but lower sensitivity in boys (64%), with speci®city of 88%.
Discussion
The BMI has a number of practical advantages for nutritional assessment, 4 ± 7 but this study suggests that, if used for screening, the ability of BMI to identify obese children will depend on the de®nition chosen, the reference data used and the gender of the child. While the estimates of BMI sensitivity in this study were better than those reported for adults 9 and one study of adolescents which used the 90th centile for body fatness to de®ne obesity, 18 the failure of some of the de®nitions to identify relatively large numbers of obese children, if replicated in larger studies, would give cause for concern. Larger studies of children from a wider age range would be necessary to con®rm these ®ndings and to allow Receiver Operator Characteristic (ROC) analysis. It is also possible that some degree of misclassi®cation of excess adiposity based on skinfold estimates of fatness occurred. However, it should be noted that the skinfold prediction equations used provide unbiased estimates of fatness in Scottish children.
14 In addition, errors relative to densitometry were within limits which are generally considered acceptable and inevitable, 10, 14 and any community study of obesity prevalence will inevitably depend on`®eld' methods of estimating fatness (skinfolds or bioimpedance).
The prevalence of obesity (%BF b 25% boys; b 32% girls) was much lower than that estimated from the indices BMI s.d. score b 1.04 and weight b 120% IBW, while BMI s.d. score b 2.0 slightly underestimated obesity prevalence. The BMI s.d. score b 1.04 is recommended as an index of`overweight' 7 rather than obesity, but it has been commonly used to de®ne obesity. The difference in apparent prevalence of obesity between boys and girls observed here was unexpected, but a trend towards higher prevalence in the boys was present for all de®nitions. This might re¯ect a real difference, an artefact of sampling (although the sample was representative 12 ), or be related to the de®nitions of obesity used.
A degree of discordance between assessments of obesity, based on relative weight, and those based on estimation of fatness, is to be expected. 7 The magnitude of the discordance which is acceptable will depend on the circumstances 7 (for example, screening of populations or assessment of fatness in individual patients) and should be considered when attempting to assess excess adiposity. 
Conclusion
An alternative to using measures which are proxies for body fatness, is to measure body fatness. 11, 12 This has been proposed for epidemiological surveys 10 and such surveys increasingly employ measurement of body composition as well as relative weight. Practical and accurate measurement of fatness is dif®cult in clinical settings, 2 but is possible using`®eld techiques' (skinfolds and bioelectrical impedance) and more complex techniques are increasingly accessible. 15 However, body fatness estimates are method-dependent 19 and even within methods prediction equations, must be validated for particular population groups. 15, 20 
